Padllution

REACHING YOUR LIMITS

ODbjectives:

Sudents will:

Materials;

describe the relationship between water qudity and water
treatment
definetheratio of oneto amillion.

Two 100 or 250 ml beskers

Water mixed with bluefood coloring

Clear water

10 ml graduated cylinder

3x5 cards

Lightweight wood or metd poles, broomsticks, or metersticks
Ruler

Index cards

Review the back ground infor mation on water trestment and water qudity gandards in the
USand how hedth and environmenta agencies work together to monitor water. Thereis
information a www.epagov/safewater/standards.html (this is the EPA’s homepage for
information about contaminants in  waer) or www.epagov/OGWDW/ and
www.gagov/safewater.mcl.html (listing the standards for organic and inorganic
contaminants. These standards are listed as milligrams per liter (mglL)*, which is
agoproximately equa to partsper million.). Thereis also the EPA Drinking Water Hotline
at 1-800-426-4791 where you can get the phone number and address of your da€'s
contact. EPA daso has some great student pages that explain water quality. You may
need to do some searching for specific information. These EPA sites are:
Www.epa.gov/students/around water_primer.htm
www.gragov/studentsiwater_on_tgp.htm.

Sci entists measure and report waer contaminants in partsper million (ppm) and parts per
billion (ppb) because very smal amounts of contaminants can cause large problems. For
instance, people can smdl petroleum products in water a concentrations as low as 10
parts per billion. Have students discuss what one billion is. Have them determine how
many years one billion seconds is. One billion seconds equas approximately 32 years.
Show students agass of water. Ask how they know it is safe to drink. Have them list
things they would like to know about the water before they drink it. Would they drink
water from abottle? From afaucet? From astream? From apond?

M easure 100ml of water mixed with severd drops of blue food coloring and state that
this representspolluted water. Ask if any onewould want to drink it.

Take 10ml of the polluted water and put in into 90ml of clear water. This is one part per
10. Would they drink it? What if they were thirsty or inthe desert? Take 10ml of this
solution and add it to 90ml clear water. (Put 90ml of solution into see through cup for
comparison and reuse the beakers.) This represents 1 part per 100. Would they drink the
water now? Dilutethepolluted water one more time, 10ml to 90ml clear water,) putting
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the 90ml of the second solution into a see through cup for comparison.) This is now 1
pat perthousand (ppt). Repesat this three more times until you get to 1 part per million
(ppm). Would they drink the water now? Why or why not?

Begin adiscussion about why water istreated. What kinds of things end up in water and
isit necessary to cleanit? It is impossible to clean water al the way, so dandards have
been established to recognize acceptable levels of contaminants. At acceptable levels
many contaminants can be present in water without being harmful.

Bringthis discussion to the students’ pergoective. Look a the sudentsto see how many
arewearing jeans. Let's say it is 8 out of 25. That makes the concentration of jeans 8
parts per 25. What if there was arule that no more than 3 pegple each day could wear
jeans because astandard had been set?

Havethe students create asysemto meet tha sandard every day. Can this standard be
universaly applied? What if some students only had jeans to wear or what if some
students would have to wear shorts or skirts dl the time? Are there places where the
technology is not present and the water can not be cleaned? Are there some pollutants
that need more regulation than others because they are more harmful?

Why is it important to have clean water? People need it, does anything else? Ask the
students to lig other things affected by polluted water (animals, plants, soeleothems, air
qudity, cavelife, etc).

Have the students brainstorm alist of things can be doneto keep water clean and alist of
things that people do tha pollutewater. Write these on the board in two categories.

If time dlows, play “water trestment limbo” with the broomgick. Have each student
write one of listed items on an index card. Two students will hold the ends of the
broomstick and are atreatment plant. The gick will symbolize the pollution level and the
students going under it arethe water. Before students go under the stick, have him or her
read his or her card. If the card helps clean water, move the stick up 3 inches, if it
pollutesthe water, movethe stick downthreeinches. Put the card back into the deck and
shuffle. When the students can no longer get under the bar, tell them this means that the
treatment plant is taking in water that is too polluted for the plant standards. They will
have to come up with anew solution for cleaningthe water.

Discusson:

Does this hgppen in red life?

What do treatment plants do whenthereis too
much water to treat?

Do they keep the water or do they dunp it
into the nearest water source?

Isit possibleto clean al water?

What would happen to the cave environment
if things like parking lot runoff of gasoline
and oil were gettinginto acave?

Can animds build up a tolerance to unclean
water? What are examples? (Dogs can drink
out of toilets!)

Isthereany way natureworks to clean water?
(Sand, cattalls, etc) What can we do to hep?
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